A 38-year-old cocaine abuser was admitted to the Emergency Department with a one hour history of precordial chest pain associated with shortness of breath and extreme discomfort. On admission his blood pressure was 90/60 mmHg, the resting 12-lead ECG showed ventricular tachycardia at about 300 beats per minute, and oxygen saturation was 86% in room air. After electrical cardioversion, the 12-lead ECG revealed sinusal rhythm and a significative STsegment elevation in leads I, aVL and V t-V6 , that was about 0.5 mV in leads I and aVL and more than 1 mVin leads V 2 , V 3 and V 4 • Laboratory determinations showed elevated creatine-chinase MB (CK-MB) and troponin I. An emergency coronary angiogram was normal. Cocaine use is a major cause of acute myocardial infarction in patients with normal epicardial coronary arteries but the exact mechanism still remains unclear. We hypothesize a non-IgE mediated mast-cell activation, with a direct action played by cocaine, and consequent massive expression of several factors effecting the microcirculatory system, including pro-inflammatory cytokines and chemokines. Our hypothesis is supported by an elevated serum tryptase levels in the patient.
Previous studies described acute myocardial infarction (AMI) occurring in young cocaine abusers with normal coronary arteries (I). Cardiac effects of cocaine are due mainly to coronary vasospasm induced by increased norepinephrine (NE) release (2) . The arrhythmogenic effects occurring in these patients are less clear, although they may be a normal complication ofAMI or in relation to cocaine abuse. Several documented cases of ventricular arrhythmia following cocaine use have been described (3) .
Case report
A 38-year-old man, a habitual cocame abuser, was admitted to the Emergency Department with a one hour history of severe precordial chest pain and left arm radiation, shortness of breath, tachycardia and extreme discomfort. Initially he denied the use of both cocaine, or other illicit drugs at any time, and alcohol abuse. He had apparently no risk factors for coronary artery disease and was not on medication. On admission his blood pressure was 90/60 mmHg, the resting 12-lead ECG showed ventricular tachycardia at about 300 beats per minute (Fig. I) , and oxygen saturation was 86% in room air. After electrical cardioversion, the 12-lead ECG revealed a significative ST segment elevation in leads I, aVL and V 1-V6 , that was about 0.5 mV in leads I and aVL and more than 1 mV in leads V 2 , V 3 and V 4 , consistent with a massive acute anterolateral myocardial infarct ion ( Fig. 2 ). Laboratory determinations showed the increase of troponin I up to 22 ug/L (normal range: 0 -0.05 ug/L), and creatine-kinase MB subunit levels up to 387 U/L (normal range: 0 -25 U/L). He was therefore immediately taken to the Catheterization Laboratory and his emergency coronary angiogram showed the presence of angiog raphically normal epicardial corona ry arterie s. An intracoronary ultrasound study (ICUS) was made to evaluate coronary arterie s accurately and to exclude the presence of obstructive plaques inside the vessels. Echocardiography showed extensive akinesis of the anterolateral and septal segments with a permanent impairment in left ventricular function. Later the patient admitted to being a habitual cocaine abuser for about 12 years (3-4 times a week in the last year). Because we hypothesized a mast-cell involvement in the pathogenesis of coronary artery vasospasm, we detected patient serum tryptase value. by CAP System™ (Upjohn Pharmacia, Sweden) that was 20.25 ug/L (normal range: less than 6 ug/L), Furthermore, we examined the time course of tryptase besides myocardial enzymes and several echocardiographic controls in order to guide a correct monitoring of the patient's clinical condition. We found a progressive serum tryptase, troponin I and CK-MB level decrease, demonstrating an improvement in myocardial kinesis.
DISCUSSION
The occurrence of AMI in young people with angiographically normal coronary arteries is well-known. Coronary artery vasospasm and microvascular dysfunction, as in X syndrome, are considered the main effective causes (4-7).
The pathogenesis of cocaine-related AMI has been reported to be multifactorial, including increased myocardial oxygen demand, marked vasoconstriction of the coronary arteries, enhanced platelet aggregation and thrombus formation, accelerated atherosclerosis, and coronary microvascular dysfunction. The deleterious cocaine effects are exacerbated substantially by concomitant cigarette smoking that induces enhanced platelet aggregation and adhesion (1, (8) (9) ). Alcohol intoxication is another possible risk factor described in literature in some young patients (10) .
In our patient we could exclude both risk factors: alcohol abuse and cigarette smoking. Moreover, there was no personal or family history of diabetes, hypertension, abnormal lipid profile or coronary artery diseases. The presence of obstructive coronary atheromatous plaques was excluded by intracoronary ultrasound imaging during coronarography. Therefore, in the absence of other risk factors, we believethat cocaine abuse was the main cause of the development of massive AMI in our patient.
We hypothesize that AMI could be considered the result of a non-IgE-mediated mast-cell activation directly triggered by cocaine. In other words, cocaine abuse could induce both an extensive defect in microcirculatory function and coronary artery vasospasm by a complex mechanism involving mast-cell stimulation with ensuing degranulation and release of a "soup" of mediators, including cytokines, chemokines, tachykinins and endothelial mediators (11-12). To evaluate the involvement of mast cells in the pathogenesis of AMI, we indirectly detected patient serum tryptase levels that were highly increased.
To corroborate our hypothesis, several determinations of tryptase, troponin I and CK-MB levels demonstrated a simultaneous parallel decrease in coincidence with an improvement in ejection fraction and a reduction of myocardium akinesis in anterolateral segments. Moreover, these data permit us to point out a temporal relationship between high serum tryptase concentration and myocardial infarction, suggesting that tryptase could also be a potential and useful new marker for monitoring severity of myocardial injury.
These findings suggest an immunologic mechanism involved in AMI with normal coronary arteries, and are supported by many studies that demonstrate an important increase of mast-cell number in adventitia of left descendent coronary arteries of patients who died from AMI compared with subjects who died from other causes. Mast-cells found in adventitia show degranulation phenomenon, suggesting that they are not just "innocent bystanders" of the pathogenetic mechanism, but they play an active role (13) (14) (15) . Mast-cells were also found localized around coronary arteries.
Mast-cells could influence inflammation cascade producing several substances, particularly the stem cell factor (SCF) that induces TNFa release. SCF with IL-6 enhances the expression of adhesion molecules (ICAM-l, ICAM-2 and VCAM-l) on endothelial cells. Many mast-cell mediators (histamine, tryptase, chymase, C3a, C5a, adhesion molecules, proinflammatory cytokines, and chemokines enhancing vascular inflammation and endothelial dysfunction) increase mast-cell degranulation in a "vicious circle" that could induce a worsening in myocardial injury (15) (16) (17) .
Mast cell activation induces the release of neurotrophins (such as nerve growth factor, brainderived neurotrophic factor, and others) that modulate and regulate the tachykinin release from non-adrenergic non-cholinergic nervous terminations localized near myocytes (18) (19) . Neuromediators in their tum induce mast-cell activation, giving rise to an inflammatory circuit that could be defined as "mast-cell plasticity" (20) (21) (22) .
In conclusion, mast-cells could play a pivotal role in triggering the functional occlusion of coronary arteries in cocaine abusers through massive release of several mediators and cytokines. These considerations could suggest the study of a possible immunologic mechanism involved in AMI occurring in cocaine abuser patients with angiographically normal epicardial coronary arteries. However, further investigations are necessary to understand the mechanism and the exact role played by mast cells and tryptase in acute coronary syndrome both in normal patients and in cocaine abusers.
